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© VESSEL HAVING A PLURALITY OF CHAMBERS. 



^ © A vessel having a plurality of chambers for use 
mainly in the medical field, wherein the interior of 

J tne ma ' n D °dy of a flexible plastic vessel is par- 
titioned into a plurality of chambers by use of a 
partitioning means permitting suitable communica- 

JJJ tion between the chambers, out of respective vessel 

(0 portions of the main body of the plastic vessel, 
which constitute the plurality of chambers, at least 
one vessel portion has no cover and at least another 

Q. 
UJ 



vessel portion has a cover, said cover covering the 
peripheral surface of said vessel portion through a 
tightly sealed space portion and being formed of 
flexible film having moisture-proof and gas barrier 
properties, so that the easily disposable vessel hav- 
ing the plurality of chambers, which is inexpensive 
and high in quality and performance can be pro- 
vided. 
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TECHNICAL FIELD 

The present invention relates to containers hav- 
ing a plurality of chambers chiefly for use in the 
field of medicine, and more particularly to flexible 5 
containers of plastics having a plurality of cham- 
bers for accommodating liquid preparations, pow- 
der preparations or solid preparations, and partition 
means dividing the container into the chambers 
and permitting communication between the cham- 10 
bers when required. 

BACKGROUND ART 

Flexible containers of plastics have heretofore 75 
been used in the field of medicine which have a 
plurality of chambers, and partition means dividing 
the container into the chambers and permitting 
communication between the chambers. Since such 
a container is likely to permit penetration of mois- 20 
ture or gas even if in a very small amount, there 
arises a need to place the container, along with a 
desiccant, into an expensive outer bag having bar- 
rier properties against moisture and gas when the 
container is used for separately preserving an anti- 25 
biotic or like medicinal which is hygroscopic and 
becomes unstable with time, and a liquid prepara- 
tion such as physiological saline, glucose or like 
solution or dilution. Nevertheless, the desiccant, 
which absorbs water from the liquid preparation, 30 
fails to fully dry up the hygroscopic medicinal and 
further causes concentration of the liquid prepara- 
tion. Because of this drawback, it has not been 
practice to preserve the hygroscopic and unstable 
antibiotic or like medicinal and the liquid prepara- 35 
tion as separately accommodated in the flexible 
container of plastics. 

For this reason, medicinals, such as antibiotics, 
which become unstable with time are preserved in 
moisture- and gas-impermeable vials or like con- 40 
tainers before use. When to be administered to the 
patient, the medicinal is mixed or diluted with, or 
dissolved in, physiological saline, glucose solution 
or like dissolving liquid or diluent which is pre- 
served separately. 45 

However, this method is cumbersome to prac- 
tice and involves the hazard of contamination with 
bacteria during the handling procedure. Containers 
have therefore been developed which comprise a 
glass vial having enclosed therein an unstable anti- so 
biotic and a dissolving liquid-containing flexible 
container portion of plastics joined to the vial in 
combination therewith, with a piercing needle pro- 
vided therebetween (see, for example, Unexamined 
Japanese Patent Publication HEI 2-1277). These 55 
containers have the advantage that the contents 
can be mixed together with ease aseptically, 
whereas difficulties are encountered in discarding 



the container because a very complicated proce- 
dure is needed for separating the container into the 
glass vial, flexible container portion and piercing 
implement for disposal. Thus, the container has a 
problem as the disposal of medical wastes which 
has attracted attention presently, i.e., the problem 
of failing to fulfill the requirement of easy disposal. 

Also known are containers having a plurality of 
chambers for . accommodating other medicinal 
which is readily oxidizable, such as amino acid 
solution containing tryptophan, and a sugar or elec- 
trolytic solution (see, for example, Examined Japa- 
nese Patent Publication SHO 63-20550). The con- 
tainer of this type must be preserved as placed in 
an expensive moisture- and gas-barrier outer bag 
together with an oxygen absorber. In this case, the 
latter preparation (sugar or electrolyte solution) on 
which the absorber need not act is also accom- 
modated in the outer bag along with the medicinal. 
The outer bag therefore requires a larger capacity, 
an oxygen absorber having an increased capacity 
to absorb oxygen or an increased amount of ab- 
sorber, and a larger amount of moisture- and gas- 
barrier material, hence the drawback of an in- 
creased cost. 

DISCLOSURE OF THE INVENTION 

An object of the present invention is to provide 
a flexible container of plastics having a plurality of 
chambers and usable for accommodating and pre- 
serving liquid preparations, powder preparations or 
solid preparations which are hygroscopic or sus- 
ceptible to oxidation. 

Another object of the present invention is to 
provide such a container which can be prepared 
with use of a reduced amount of expensive mois- 
ture- and gas-barrier film and which is therefore 
inexpensive. 

Still another object of the present invention is 
to provide a container of the type mentioned which 
need not include a glass vial and which is therefore 
easy to dispose of. 

Another object of the present invention is to 
provide such a container wherein at least one of 
the chambers contains a liquid, powder or solid 
medicinal preparation which is hygroscopic or sus- 
ceptible to oxidation, only this chamber being sep- 
arated from outside moisture and oxygen and 
adapted to prevent the preparation from oxidation 
or absorbing moisture without enclosing any oxy- 
gen absorber nor desiccant therein. 

Other features of the present invention will be- 
come apparent from the following description. 

The present invention provides a container hav- 
ing a plurality of chambers for accommodating a 
liquid, powder or solid and partition means dividing 
the container into the chambers and permitting 
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communication between the chambers when re- 
quired, the container being characterized in that the 
container comprises a flexible plastics container 
body forming the plurality of chambers, at least 
one of the chambers being enclosed with a cover 
having a sealed periphery to form a closed space 
therein around the chamber, the other chamber or 
chambers being coverless, the cover being made 
of a flexible film having moisture- and gas-barrier 
properties, the partition means being formed by at 
least one weak seal portion easily openable by 
pressing the chamber to give an increased internal 
pressure. 

With the container of the present invention, a 
usual substance, such as a liquid, powder or solid 
preparation which is not susceptible to oxidation or 
hygroscopic, is accommodated in the coverless 
chamber among the chambers of the container. 
This chamber is not enclosed with a moisture- and 
gas-impermeable cover and is therefore low in 
moisture- and gas-barrier properties, whereas the 
substance contained therein can be preserved for a 
long period of time as in common plastics contain- 
ers since the substance is a usual one. 

On the other hand, a special substance, such 
as a liquid, powder or solid preparation which is 
susceptible to oxidation and/or hygroscopic, is ac- 
commodated in the chamber enclosed with the 
cover. The container body forming the chamber is 
made of plastics, has moisture- and gas-permeabil- 
ity inherent to plastics although very slight and is 
low in moisture- and gas-barrier properties. How- 
ever, the cover enclosing the chamber is made of a 
special film which is impermeable to moisture and 
gas, so that the special substance can be pre- 
served for a long period of time free of degradation 
despite the low moisture- and gas-barrier prop- 
erties of the plastics container body. 

Accordingly, although made of flexible plastics, 
the container of the present invention is usable free 
of any trouble for accommodating medicinals, such 
as antibiotics, which are hygroscopic and become 
unstable with time, and liquid preparations such as 
dissolving solutions or diluents. 

The container of the present invention has the 
gas-impermeable cover of expensive special film, 
whereas the cover is provided on the container 
only locally and can therefore be formed with use 
of a small amount of the expensive special film. 
This serves to minimize the rise in the cost of 
packaging. A further cost reduction can be 
achieved since there is no need to enclose an 
oxygen absorber or desiccant in the cover around 
the container body. 

The plurality of chambers of the container of 
the invention are separated by at least one weak 
seal portion, which can be opened by a pressure 
applied from outside to cause the chambers to 



communicate with each other. Medicinal compo- 
nents can therefore be mixed together aseptically 
while being held out of contact with outside air. The 
plastics container body and the cover constituting 
5 the container are both flexible and readily defor- 
mable, so that the container can be disposed of 
without the necessity of separation more easily 
than containers wherein glass or metal is used. 

W BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an enlarged view in vertical section 
showing the container according to an embodi- 
ment of the invention; 
75 FIG. 2 is a front view of the same; 

FIG. 3 is an enlarged sectional view of the 
portion A in FIG. 1; 

FIG. 4 is an enlarged sectional view of the 
portion B in FIG. 1 ; 
20 FIG. 5 is an enlarged sectional view of the 
portion C in FIG. 1; 

FIG. 6 is a diagram illustrating stepwise a pre- 
ferred example of process for producing the 
container of the invention shown in FIG. 1 ; 

25 FIG. 7 is a sectional view of a part of the 
plastics container body of the container accord- 
ing to another embodiment of the invention; 
FIG. 8 is a sectional view of a part of the cover 
of the container according to another embodi- 

30 ment of the invention; 

FIG. 9 shows a vertical section of the container 
according to a further embodiment of the inven- 
tion; 

FIG. 1 0 is an enlarged sectional view of another 

35 example of the weak seal portion; 

FIG. 1 1 is a perspective view of the container of 
the invention as enclosed with an outer bag for 
storage or transportation; 
FIG. 12 shows a vertical section of the container 

40 according to a further embodiment of the inven- 
tion; 

FIG. 13 is a diagram illustrating stepwise an- 
other preferred example of process for produc- 
ing the container of the invention. 

45 

BEST MODE OF CARRYING OUT THE INVEN- 
TION 

Embodiments of the present invention will be 
50 described below with reference to the accompany- 
ing drawings. 

FIGS. 1 and 2 show an embodiment of the 
invention of the type having two weak seal portions. 
Referring to FIG. 1 showing the embodiment, 
55 indicated at 1 is a flexible plastics container body 
which has a discharge port 2. 

The plastics container body 1 is prepared from 
two superposed sheets of flexible plastics film 3 by 
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heat seal the sheets together along the outer pe- 
ripheral edges thereof. 

The film 3 is not a special one but is an 
inexpensive plastics film which is generally used 
for making flexible plastics containers in the field of 
medicine. 

FIG. 3 shows an example of film 3 comprising 
two layers, i.e., an outer layer 3a of polyethylene 
(hereinafter referred to simply as "PE"), and an 
inner layer 3b of a blend of PE and polypropylene 
(hereinafter referred to simply as "PP"). 

As seen in FIG. 1, the plastics container body 
1 has two weak seal portions 8a, 8b extending 
transversely of the container at an intermediate 
portion of its height and formed by heat sealing. 

The weak seal portions 8a, 8b are so adapted 
that the opposed sheets of film can be separated 
from each other when required by utilizing the 
internal pressure of the container which is in- 
creased as by pressing the container. The seal 
strength of the weak seal portions must be smaller 
than that of the peripheral edge portion of the 
container body 1 . 

The interior of the plastics container body 1 is 
divided into upper and lower two chambers 1a, 1b 
by the weak seal portions 8a, 8b. The upper con- 
tainer portion 1A forming the upper chamber 1a is 
enclosed with a cover 5, while the lower container 
portion 1B forming the lower chamber 1b is not 
provided with such a cover 5. 

The cover 5 is made of a special film 6 which 
is impermeable to moisture and gas. FIG. 5 shows 
an example of special film 6, i.e., a multi-layer film 
comprising an outer layer 6a and an inner layer 6b 
of PE. The outer layer 6a is an aluminum-covered 
film such as aluminum-laminated film, an alumi- 
num-deposited film having high moisture- and gas- 
impermeability or a two-layer film composed of 
polyvinylidene chloride and polypropylene (PP). 
The polyvinylidene chloride forming the outer layer 
6a may be replaced by a silica-deposited film of 
polyvinyl alcohol. 

With reference to FIG. 1, the cover 5 com- 
prises two sheets of special film 6 which are so 
arranged as to surround the upper container por- 
tion 1A. Of the peripheral portions of the sheets of 
film 6, the parts which are out of contact with the 
upper container portion 1A are heat sealed to each 
other, while the parts in contact with the portion 1A 
are heat sealed to the outer surface of the portion 
1A as indicated at 6c, 6c. As seen in FIG. 1, the 
bonded lower edge portions 6c, 6c are positioned 
between the weak seal portions 8a, 8b. 

A space portion 9 is provided between the seal 
portions 8a, 8b which is substantially unsealed. 
FIG. 4 shows the heat sealed joint on an enlarged 
scale. The lower edge portion 6c of the cover 5 is 
heat sealed to the space portion 9 between the 



seal portions 8a, 8b. This obviates the likelihood 
that the heat sealing operation will give an in- 
creased seal strength to the weak seal portions 8a, 
8b. In the case of the single seal portion type, the 

5 lower edge portion of the cover 5 is heat sealed to 
the container body 1 over the weak seal portion. 
Accordingly, it is desired to seal the edge portion 
under such a condition that the seal strength of the 
weak seal portion is prevented from increasing to 

?o the greatest possible extent, or the seal portion can 
be easily separated free of trouble even if the seal 
strength is increased. Such a condition can be 
determined by suitably selecting the material for 
the cover and determining the heat sealing con- 

75 ditions as to temperature, time and pressure, 
whereas this involves considerable limitations. In 
the case of the present embodiment shown in 
FIGS. 1 and 4, the lower edge portion 6c of the 
cover 5 can be sealed to the container body 1 

20 without adversely affecting the seal strength of the 
weak seal portions 8a, 8b. This leads to the advan- 
tage that the material for the cover 5 and the 
sealing conditions are selectable with greater free- 
dom than in the case of the single seal portion. 

25 Further with the present embodiment wherein the 
lower edge portion 6c of the cover 5 is sealed to 
the space portion 9 between the two weak seal 
portions 8a, 8b, the sealed joint of the lower edge 
portion 6c is positioned at a greater distance from 

30 the chambers 1a, 1b of the container body as will 
be apparent from FIG. 4. This eliminates the likeli- 
hood that the heat of the sealing operation will 
thermally degrade the medicinal preparations ac- 
commodated in the chambers 1a, 1b. Medicinal 

35 preparations which are hygroscopic or susceptible 
to oxidation include many that are susceptible to 
thermal degradation, whereas the cover 5 lower 
edge portion can be heat sealed to the container 
body without the likelihood of thermally degrading 

40 such a preparation. Even if one of the two weak 
seal portions is opened, the other portion prevents 
the two chambers from communicating with each 
other. 

For example, a powder preparation 10 which is 
45 hygroscopic and/or susceptible to oxidation is ac- 
commodated within the covered upper container 
portion 1A, while a usual liquid preparation 11, for 
example, is accommodated within the coverless 
lower container portion 1B. 
50 The temperature at which the seals are formed 
is the highest for the entire peripheral portion of the 
plastics container body 1 and the upper edge por- 
tion and side edge portions of the cover 5, less 
high for the lower edge portions of the cover 5 
55 sealed to the container body 1 , and lowest for the 
weak seal portions 8a, 8b. Consequently, the weak 
seal portions 8a, 8b are the lowest of all the seals 
in bond strength. 
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FIG. 6 shows a preferred example of process 
for producing the present container shown in FIGS. 
1 and 2. The process will be described below with 
reference to FIG. 6, (a) to (e). 

First as shown in FIG. 6, (a), two sheets of 
plastics film shown in FIG. 3 are placed over each 
other so that the inner layers 3b, 3b are brought 
into contact with each other, and three sides of the 
assembly are heat-sealed at a temperature about 
170 to about 200 *C to make a plastics container 
body 1. Next, weak seal portions 8a, 8b are formed 
at an intermediate portion of the container body at 
a temperature about 110 to about 130*C, and a 
discharge port 2 is attached to the body. Con- 
sequently formed are an upper container portion 
1A providing an upper chamber, and a lower con- 
tainer portion 1B separated from the portion 1A and 
providing a lower chamber. 

Subsequently, a liquid preparation 11 is filled 
into the lower container portion 1B through the 
unsealed part thereof. As seen in FIG. 6, (b), the 
unsealed parts of the two container portions 1A, 1B 
are sealed, followed by heating for sterilization with 
use of high-pressure steam, hot water or the like. 

Thereafter, one side of the upper container 
portion 1A is then cut in an aseptic atmosphere as 
seen in FIG. 6, (c) to open this portion, which is 
thereafter dried when so required. 

Next as shown in FIG. 6, (d), a cover 5 is 
provided over the upper container portion 1A using 
the special film shown in FIG. 5 and is heat-sealed 
on its three sides. The lower edge portions 6c 
extending along the weak seal portions 8a, 8b are 
heat-sealed at a temperature about 130 to 135* C 
at an intermediate area between the two portions 
8a, 8b to avoid heat-sealing of the lower edge 
portions as superimposed on the weak seal por- 
tions. One side of the cover 5 corresponding to the 
open side of the upper container portion 1A is 
similarly left open. 

Finally, a powder preparation 10, such as anti- 
biotics, is accommodated in the upper container 
portion 1 A in an aseptic atmosphere, and the por- 
tion 1A and the cover 5 are thereafter sealed at the 
open side. FIG. 6 (e) shows the container thus 
obtained and having the two chambers. 

It is desired to replace the air in the space by 
N2 before the opening is sealed for the removal of 
oxygen. The weak seal portions can be formed, for 
example, by pressing a heated seal forming die 
against the container body by a cylinder device. 
The die can be of a structure having two ridges 
spaced apart by a predetermined distance and 
heatable to a controlled temperature by an electric 
heater. 

A liquid preparation can be placed into the 
covered container portion 1A and a liquid or pow- 
der preparation into the coverless container portion 



1 B, for example, by a process similar to the fore- 
going exemplary process. The container accom- 
modating these preparations can be prepared by 
attaching a discharge port 2 to the container body, 

5 then placing the specified preparations into the 
respective container portions 1A, 1B, closing the 
filling openings, sterilizing the contents by auto- 
clave, then attaching a cover 5 to the upper con- 
tainer portion 1A, and thereafter sealing the side 

10 opening of the cover. 

With the containers of the present invention 
prepared by the processes shown in FIG. 6, the 
upper container portion 1A is formed by a plastics 
film comprising an outer layer of PE and an inner 

75 layer of blend of PE and PP, so that the container 
portion 1A permits passage of moisture and gas 
(e.g. oxygen) although in a very small amount. 
However, the upper container portion 1A is pro- 
vided with the cover 5 of special film having mois- 

20 ture- and gas-barrier properties, with the result that 
the cover 5 functions to overcome the above dis- 
advantage of the upper container portion 1A. Ac- 
cordingly, a powder preparation which is hyg- 
roscopic and/or susceptible to oxidation can be 

25 preserved for a long period of time as accom- 
modated in the upper container portion 1A although 
this portion is formed by plastics. The weak seal 
portions 8a, 8b separating the upper and lower 
container portions 1A, 1B are the lowest in seal 

30 strength of all the seals. Therefore, when the con- 
tainer portion is pressed to increase the internal 
pressure of the container portion, the increased 
pressure separates the weak seal portions 8a, 8b 
permitting the two container portions 1A, 1B to 

35 communicate with each other, whereby the liquid 
preparation and the powder preparation within the 
respective container portions 1A, 1B can be mixed 
together under an aseptic condition into a solution 
as contemplated. 

40 Examples of powder preparations for use in the 
above embodiment are antibiotic, anti-cancer, 
steroid, antithrombotic, fibrinolytic, vitamin and like 
preparations which are hygroscopic and suscept- 
ible to oxidation and to thermal degradation. Exam- 

45 pies of useful liquid preparations are physiological 
saline, glucose solution and like dissolving solu- 
tions or diluents. 

While the usual film for making the plastics 
container body is a multi-layer film of the construc- 

50 tion shown in FIG. 3, also usable is a single-layer 
or multi-layer film prepared from at least one com- 
bination of resins selected from among PE, PP and 
blends of these resins. 

FIG. 7 shows as an example a three-layer film 

55 35 which comprises an outer layer 31 of linear low- 
density polyethylene (hereinafter referred to briefly 
as "LLDPE"), an intermediate layer 33 of resin 
mixture of LLDPE and low-crystalline (or amor- 
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phous) ethylene/a-olefin elastomer, and an inner 
layer 34 of resin mixture of LLDPE and PP. 

Further depending on the type of medicinal 
preparation to be enclosed, low-molecular weight 
substances contained in the LLDPE present in the 
inner layer of the inner wall are likely to undergo an 
inter-action with the preparation with lapse of time, 
possibly producing a reaction product which would 
adversely affect the patient. Accordingly, the 
LLDPE to be used for the inner layer 34 is pretreat- 
ed at a high temperature in a vacuum as by the 
devolatilization and stripping process to thereby 
reduce the content of low-molecular-weight sub- 
stances with up to about 30 carbon atoms to not 
higher than a specified value, whereby the inter- 
action between the medicinal preparation and the 
inner-layer can be prevented favorably. 

Further when a suitable amount of high-density 
polyethylene (HDPE) is incorporated into each lay- 
er of the three-layer film 35 as required for giving 
improved heat resistance to the film, containers 
can be formed with high stability to withstand ster- 
ilization at a high temperature of at least 121 /C, for 
example, with use of high-pressure steam or hot 
water. 

As special films for the cover, it is possible to 
use single-layer or multi-layer sheets of poly- 
vinylidene chloride, polyethylene terephthalate 
(PET), aluminum-covered film, ethylene-vinyl alco- 
hol copolymer (EVOH) or silica-deposited film. 
Preferably, a silica-deposited film is used to form at 
least a layer of the sheet because of its transpar- 
ency and high impermeability to moisture and gas. 

FIG. 8 shows a moisture- and gas-impermeable 
barrier film as an example of such film, i.e., a 
three-layer film 46 which comprises an outer layer 
43 of biaxially oriented PET film, an intermediate 
layer 44 of silica-deposited PVA film and an inner 
layer 45 of low-density polyethylene (LDPE) and in 
which these layers are bonded to one another with 
a urethane adhesive resin. When the cover is to be 
heat sealed directly to the plastics container body, 
it is desirable to use a multi-layer film at least for 
the cover so that the material of the innermost 
layer of the cover is the same as the material of 
the outermost layer of the plastics container body, 
whereby a satisfactory heat seal can be formed. 
For example, when the outermost layer of the con- 
tainer body is LLDPE, it is desirable to use LLDPE 
for the innermost layer of the cover. 

Although a powder preparation is enclosed in 
the chamber of the covered container portion and a 
liquid in the chamber of the coverless container 
portion according to the foregoing embodiment, the 
powder preparation and the liquid preparation can 
be replaced by each other depending on the con- 
templated purpose. 



A liquid preparation is accommodated in the 
covered container portion with a powder prepara- 
tion enclosed in the other container portion, for 
example, in the case where the liquid preparation is 

5 an amino acid preparation or the like containing 
cysteine or tryptophan added thereto and suscept- 
ible to oxidation, and the powder preparation is a 
sugar, an electrolyte or a mixture thereof. 

A liquid preparation is enclosed in the covered 

10 container portion with other liquid preparation in the 
other container portion, for example, in the case 
where the former liquid preparation is susceptible 
to oxidation, such as an amino acid preparation 
containing cysteine or tryptophan, or a vitamin 

75 preparation, and the latter liquid preparation is a 
sugar or electrolytic preparation. 

Another example is such that the former liquid 
preparation is a readily oxidizable fat emulsion or 
the like, and the latter preparation is a sugar or 

20 electrolytic preparation. 

Further it is possible to enclose a solid prep- 
aration in one of the container portions and a liquid 
preparation in the other container portion. Other 
examples of such powder, liquid and solid prepara- 

25 tions are various nutrient preparations and curing 
agents which are given intravenously or enterally 
(tube or oral feeding). 

Further cover may be made locally or entirely 
of an aluminum-covered film to shield the interior 

30 from light. The aluminum-covered film used for the 
cover may be made peelable locally or entirely 
when the preparation is to be used, if so desired. 

While the foregoing embodiment is a container 
having two chambers for accommodating a liquid 

35 preparation and one kind of powder preparation 
individually, such a container can be provided with 
more than two chambers, for example, as shown in 
FIG. 9. Disposed inside the cover 5 is a container 
portion 1A' having chambers lai, 1a2 for accom- 

40 modating two kinds of powder preparations (or a 
powder preparation and a solid preparation). A liq- 
uid preparation is accommodated in the coverless 
container portion 1B. It is possible to provide a 
plurality of chambers for liquid preparations be- 

45 sides powder or solid preparations. Weak seal por- 
tions are provided between these chambers. 

In the case where a liquid, powder or solid 
preparation susceptible to oxidation is enclosed in 
the covered chambers la, it is desired to enclosed 

so an inert gas, such as nitrogen gas, carbon dioxide 
gas or argon gas, in the space inside the cover 5 
around the container body 1. When a liquid, pow- 
der or solid preparation which is hygroscopic is 
enclosed in the chambers la, it is desired to en- 

55 close dry air, dry nitrogen gas or like dry gas in the 
space. When the inert gas is enclosed, the air in 
the space is replaced by the inert gas. This en- 
sures a greater effect to prevent oxidation. When 
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the dry gas is enclosed, the air in the space is 
replaced by the dry gas, which therefore assures 
an enhanced moistu reproof effect. 

The medicinal preparations contained in the 
container can be given high stability despite the 
lapse of time by the moisture- and gas-imperme- 
able film covering the chamber or chambers which 
must be moisture-proof and free of oxidation, and 
further by enclosing the inert gas or dry gas in the 
space inside the cover around the container body, 
without placing an oxygen absorber and/or des- 
iccant into the space unlike the conventional prac- 
tice. 

Two weak seal portions need not always be 
formed, but more than two seal portions or a single 
seal portion can be provided. Further the weak seal 
portion need not always be linear but can be V- 
shaped so as to project approximately toward the 
center of the covered chamber. When a pressure is 
applied to one chamber with hand in this case, the 
force acting to open the weak seal portion will 
concentrate on the V-shaped portion, with the re- 
sult that the medicinal components can be mixed 
together by opening the weak seal portion with a 
relatively small pressure. In this case, however, 
there is a likelihood that separation will inadver- 
tently occur in the seal portion during storage or 
transport of the container, so that it is desirable to 
carefully determine the heat-sealing condition. 

With the foregoing embodiment, the weak seal 
portion is formed by directly bonding together the 
inner layers of two sheets forming the container 
body. Alternatively, the weak seal portion may be 
formed by heat seal the two sheets together with a 
multi-layer insert film held therebetween. FIG. 10 
shows a modification wherein two-layer insert film 
is used. Indicated at 3 is a container forming film 
which is a single-layer or multi-layer film, at 18 is a 
sheet having a high heat seal strength on the 
innermost layer of the film 3 at one side, and at 19 
is a sheet having a low heat seal strength on the 
innermost layer of the film 3 on the other side. The 
film portion 3 and the sheet 19 form a weak seal 
portions 21a, 21b. For example, when the film 3 is 
a single-layer film of PE or PP, the sheet 18 is 
made of the same material as the film 3, i.e., PE or 
PP, and the sheet 19 is made of a blend of PE and 
PP. Two insert films can be used which are each 
provided for the two weak seal portions respec- 
tively. The cover 5 may be heat-sealed in register 
with the weak seal portion provided that the weak 
seal portion is held weak, alternatively, the cover 
can be attached to the container body using an 
adhesive or the like. 

The container of the invention is preferably 
stored or transported as folded in two at the weak 
seal portions 8a, 8b and as enclosed with an outer 
bag 50. When folded in two in this case, the seal 



portion is prevented from opening due to a pres- 
sure under the weight of superimposed containers 
or due to impact on falling. 

As shown in FIG. 12, the discharging port 2 f 

5 may be formed at one end the chamber 1a' which 
contains a powder preparation 10 such as anti- 
biotic. In this case^ the chamber 1b* containing a 
liquid such as a dissolving solution is closed. If a 
discharging port is formed at a chamber containing 

w a liquid such as dissolving solution, there is a risk 
of inadvertently administering only the liquid with- 
out mixing with the powder preparation especially 
in an emergency. Such risk can be eliminated by 
forming the discharging port at the chamber con- 

75 taining the powder preparation such as antibiotic. 

Another preferred process for producing the 
container of the invention is described below with 
reference to FIG. 13, (a) to fl). 

As shown in FIG. 13, (a), a discharge port hole 

20 2a is formed in a two-layer plastics film 3 like the 
one shown in FIG. 3. 

Next as seen in FIG. 13, (b), a discharge port 2 
is attached by heat seal to the outer layer, i.e., the 
PE layer, of the film 3 in register with the hole 2a. 

25 The film 3 is then folded in two along a line 
through the discharge port 2 as shown in FIG. 13, 
(c). ' 

Subsequently as seen in FIG. 13, (d), the two 
flaps of film 3 are heat sealed together at their 

30 peripheral portions at a temperature of about 170 
to about 200 0 C except at filling openings 35, 36 for 
a medicinal preparation and powder preparation to 
obtain a plastic container body 1 . The filling open- 
ing 35 may be sealed and the filling opening 36 

35 only may be left unsealed. 

Next as shown in FIG. 13, (e), two parallel 
weak seal portions 8a, 8b are formed at an inter- 
mediate portion of the container body, with a space 
portion 9 provided therebetween, at a heat sealing 

40 temperature of about 110 to about 130*C. To be 
suitable, the weak seal portion 8b is 10 mm and 
the weak seal portion 8a is about 5 mm in width. 

Consequently, upper and lower container por- 
tions 1A, 1B are formed as partitioned by the weak 

45 seal portions 8a, 8b. The medicinal preparation 1 1 
is subsequently filled into the lower container por- 
tion 1B through the opening 36, and the two filling 
openings 35, 36 are thereafter sealed off as seen in 
FIG. 13, (f), followed by sterilization with autoclave. 

50 Next as seen in FIG. 13, (g), the sterilized body 
is externally dried, the portion of the opening 35 is 
cut in an aseptic atmosphere to open the opening 
35 again, and clean air is applied to the interior of 
the upper container portion 1A through the opening 

55 35 for drying and cleaning. 

Next as shown in FIG. 13, (h), the powder 
preparation 10 is filled into the upper container 
portion 1 A through the opening 35 under an aseptic 
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condition, and the filling opening 35 is thereafter 
sealed off. 

Next as shown in FIG. 13, (i), a cover 5 is 
provided to enclose the upper container portion 1A 
therewith using two sheets of special film 6 shown 5 
in FIG. 5. Preferably one of the two film sheets is 
transparent, and the other sheet is nontransparent. 

To render the filled preparation 10 substantially 
free from heat when the film 6 is heat sealed to the 
edge of the upper container portion 1A, it is prefer- w 
able to provide a spacing of about 5 mm between 
the sealed, joint 6b of the film 6 and the chamber 
1a in the upper container portion 1A. For this 
purpose, the joint 1Ai (see FIG. 13, (h)) of the 
periphery of the upper container portion 1A, espe- 75 
daily at opposite side portions thereof, needs to 
have a width greater than 5 mm. Usually this width 
is about 7 to about 10 mm in view of the sealing 
width of the film 6. 

As shown in FIG. 4, the lower edge portion 6c 20 
of the cover 5 is sealed at the position of the space 
portion 9 between the two weak seal portions 8a, 
8b. The sealing temperature is about 150 to about 
170'C when the film 6 used is transparent, or 130 
to 150*C when the film used is a nontransparent 25 
aluminum-covered film. 

As seen in FIG. 13, (i), the cover 5 provided 
around the upper container portion 1A is initially 
partly open at one side thereof as indicated at 40. 
An inert gas or dry gas is injected into the space 7 30 
between the cover 5 and the upper container por- 
tion 1A through the opening 40, and the opening 
40 is thereafter sealed off. FIG. 13, (j) shows the 
container of the invention having the two chambers 
and two weak seal portions thus obtained. With the 35 
foregoing embodiment, the heat sealing tempera- 
ture for forming each joint is selectively set to an 
optimum temperature range in accordance with the 
material of the film concerned and the contem- 
plated seal strength. Accordingly, the sealing tern- 40 
perature ranges given above are in no way limita- 
tive. 

Although the present invention has been de- 
scribed above with reference to several embodi- 
ments, the invention is in no way limited to these 45 
embodiments but can of course be practiced in 
various modes within the scope of the invention. 

Claims 

50 

1. A container having a plurality of chambers for 
accommodating a liquid, powder or solid and 
partition means dividing the container into the 
chambers and permitting communication be- 
tween the chambers when required, the con- 
tainer being characterized in that the container 
comprises a flexible plastics container body 
forming the plurality of chambers, at least one 



of the chambers being enclosed with a cover 
having a sealed periphery to form a closed 
space therein around the chamber, the other 
chamber or chambers being coverless, the 
cover being made of a flexible film having 
moisture- and gas-barrier properties, the parti- 
tion means being formed by at least one weak 
seal portion easily openable by pressing the 
chamber to give an increased internal pres- 
sure. 

2. A container as defined in claim 1 wherein at 
least two weak seat portions are provided at a 
spacing, and the cover has a heat-sealed edge 
between the adjacent weak seal portions. 

3. A container as defined in claim 1 wherein an 
inert gas or dry gas is enclosed in the closed 
space within the cover around the container 
body. 

4. A container as defined in claim 1 wherein the 
covered chamber has accommodated therein a 
liquid, powder or solid susceptible to oxidation 
and/or hydgroscopic. 

5. A container as defined in claim 1 wherein the 
weak seal portion or portions are formed by 
directly heat-sealing together opposed inner 
surfaces of a flexible plastics film forming the 
container body. 

6. A container as defined in claim 1 wherein the 
weak seal portion or portions are formed by 
heat-sealing together opposed inner surfaces 
of a flexible plastics film forming the container 
body, with an insert film held between the 
opposed inner surfaces. 

7. A container as defined in claim 1 wherein the 
container body is formed of a flexible plastics 
film comprising an outer layer of linear low- 
density polyethylene, an intermediate layer of 
resin mixture of linear low-density polyethylene 
and ethylene/a-olefin elastomer, and an inner 
layer of resin mixture of linear low-density 
polyethylene and polypropylene. 

8. A container as defined in claim 1 wherein the 
cover comprises a layer of silica-deposited 
resin film. 



9. A container as defined in claim 1 wherein the 
cover comprises an outer layer of biaxially 
55 oriented polyethylene terephthalate film, an in- 
termediate layer of silica-deposited polyvinyl 
alcohol film, and an inner layer of low-density 
polyethylene. 
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10. A container as defined in claim 1 wherein the 
cover has an outer surface provided by an 
aluminum-laminated film. 

11. A container as defined in claim 4 wherein the 5 
substance susceptible to oxidation and/or hyg- 
roscopic is an antibiotic. 
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